Air defence decision-making is often conducted in a complex and uncertain environment. It is therefore important that the individuals faced with this task are able to make accurate and confident decisions under varying degrees of stress and criticality (i.e., the consequence associated with a decision). The purpose of this study was to examine external factors (e.g., task duration/stress) and internal factors (e.g., personality constructs) that may impact on air defence operator's decision-making abilities. In this study a measure of Within-Subjects Confidence-Accuracy was used. This measure considers the relationship between decision confidence and decision accuracy by assessing individual awareness of the accuracy of decisions made. For the task, a realistic set of scenarios, which varied in task difficulty, were designed with subject matter experts. Participants were required to make a range of decisions which varied in criticality and then rate how confident they were that they had made the best decision given the situation. The results demonstrated that the criticality of the decision impacted on both decision accuracy and confidence. Low decision criticality increased confidence in decisions and high decision criticality increased decision accuracy. The implications of this research include an increased understanding of decision criticality on decision-making in critical environments and the introduction of a novel method which has potential application in terms of informing the selection and in the training of personnel who are required to make accurate and confident decisions under conditions of uncertainty and stress. It is important to note that these inferences are based on findings from a novice sample and that non-trained staff are unlikely to make decisions in critical environments.
Measuring Decision Accuracy and Confidence of Mock Air Defence Operators
A ship's operation's room (OR) is the focal point for air defence decision-making.
Large amounts of information must be attended to and managed to make tactical warfighting decisions. Trained operators must detect, locate, and identify potential air threats, coupled with complex and cognitively demanding decisions in the uncertain environment of naval warfare. This often involves information overload and ambiguous information. Lipshitz and Strauss (1997, p.150 ) define uncertainty as a "sense of doubt that blocks or delays action." Previous fatal air defence incidents emphasised the need to better understand how decisions are made under uncertain conditions. For instance, human error, including poor decision-making, was one of the main factors that led to the USS Vincennes shooting down an airliner after mistaking it for a hostile aircraft (Fogarty, 1988) . To help militate against the impact of stress on decision-making, research was needed to gain an understanding of decision-making in critical and uncertain environments (Cannon-Bowers & Salas, 1998) . One paradigm which aims to understand decision-making in such environments is Naturalistic Decision Making (NDM).
NDM aims to understand the way people use their experience to make decisions in field settings (Zsambok & Klein, 1997) . It is domain specific and strives for high ecological validity. NDM investigates how experts make decisions in environments that have been defined as ill-structured, uncertain, ill-defined, high stakes, include feedback loops, organizational goals and norms, and are time stressed (Orasanu & Connolly, 1993) . NDM attempts to understand human capabilities and the decision-making processes, not just outcomes. NDM models are therefore descriptive. A range of methods have been used to help obtain a better understanding of decision-making processes in these environments, including knowledge-elicitation techniques (Kaempf, Klein, Thorsden & Wolf, 1996) and microworlds (Brehmer & Dorner, 1993) .
The term metacognition refers to an awareness of ones' performance, and the ability and willingness to reflect on ones' thinking processes (Parker & Stone, 2014) .
Previous NDM metacognition research used qualitative methods, such as think-aloud protocols (Cohen, Freeman & Wolfe, 1996) . However, more experimentally-based methods may benefit NDM research (Lipshitz, Klein, Orasanu & Salas, 2001 ). These methods allow more controlled testing to enhance understanding of variables involved in the decision-making process. Furthermore, experimental designs within the NDM paradigm may help to understand psychological constructs involved in decision-making (Elliot, Welsh, Nettelbeck & Mill, 2007) . This paper's method uses realistic decisionmaking scenarios and a combination of subjective measures of confidence alongside objective scores of accuracy to investigate the metacognitive abilities of mock air defence operators. It could therefore advance NDM methodologies by using NDM concepts in conditions more akin to experimental paradigms.
Arguably, metacognitive confidence should be included in studies of decisionmaking because it is an important indicator of real-world outcomes (Jackson & Kleitman, 2014) and critical to performance (Rousseau, Tremblay, Banbury, Breton & Guitouni, 2010) . Ensuring confidence is correctly placed has important implications.
Overconfidence has been linked to underestimation of risk which could have a direct impact on the evaluation of future events (Lovallo & Kahneman, 2003) . However, it is not only how confident one is in a decision, but the corresponding accuracy of the decision that is relevant (Wheatcroft & Woods, 2010) . Strong positive relationships between confidence and accuracy are highly beneficial as they demonstrate an individual's ability to weight information and subsequent decisions appropriately (Stichman, 1967) .
Given the above, metacognition can be assessed by using decision confidence.
The relationship between decision confidence and accuracy can provide a quantitative measure of metacognition (Fleming & Lau, 2014) . One measure which has been used to assess this relationship is the within-subjects confidence-accuracy (W-S C-A) relation.
The measure of W-S C-A has been defined as a "calculation which enables expression of individual confidence in each incorrect or correct response made" (Wheatcroft & Woods, 2010; p.195) .
W-S C-A has been used successfully in domains such as forensic, investigative, and legal psychology (Wheatcroft & Woods, 2010; Wheatcroft, Kebbell & Wagstaff, 2004) , perceptual tasks (Koriat, 2011) , and general knowledge tasks (Buratti, Allwood & Kleitman, 2013) . Recently W-S C-A has been used to examine the suitability of supervisory personnel for unmanned aircraft systems (Wheatcroft, Breckell, Jump & Adams-White, 2017 ).
The W-S C-A measure can add value to NDM in the assessment of individual awareness of the accuracy of decisions made. This approach is potentially similar to type 2 Signal Detection Theory (SDT) which assesses individual confidence in correct/incorrect responses (Clarke, Birdsall &Tanner, 1959) . However, this approach remains to be consistently established empirically (Maniscalo & Lau, 2012) . Whilst it is a subjective metacognitive measure, it has potential to affect the amount of resources applied to an action (Bingi, Turnipseed & Kasper, 2001 ) -crucial in air defence environments.
Air defence decisions may be influenced by both environmental and individual factors. Prior research has demonstrated potentially influential environmental factors to the relationship between confidence and accuracy. For example, both difficulty of decision (Wheatcroft, Wagstaff & Manarin, 2015) and decision danger (Wheatcroft et al., 2017) have shown to impact W-S C-A. This highlights the potential for W-S C-A to aid the understanding of external factors influencing the decision maker -such as the criticality of the decision to be made and the level of stress (Task Load, TL) experienced. Research has found criticality influences performance (Hanson, Bliss, Harden & Papelis, 2014) . Decision criticality (DC) refers to the associated consequence of that decision. Hence, both DC and TL are crucial factors in an OR.
Research is required to increase understanding of individual differences that impact on air defence decision-making and in highlighting internal factors that influence effective decision-making. Individual differences, such as personality, play a key role (Jackson & Kleitman, 2014) . Personality traits are important to decision-making as they can influence how people think, feel, and behave (Roberts, 2009) . Wheatcroft et al. (2017) found that neuroticism was negatively related, and conscientiousness positively related, to confidence. It was also found that intolerance of ambiguity was negatively related to W-S C-A. Research by Jøsok et al. (2016) argues individual metacognitive ability is a relatively stable personality trait. It may therefore be beneficial to understand the relationship between metacognitive ability alongside other traits.
In summary, the aim of this paper is to introduce a metacognitive methodology that can be used to increase understanding of air defence decision-making. Further, the paper aims to begin to uncover some of the factors (TL & DC) related to decisionmaking in an OR air defence role and their implications on confidence, accuracy, and W-S C-A. Individual differences in personality and decision-related tendencies are also considered. The study also aims to establish how W-S C-A aligns to the wider measurements currently used in human-machine interaction decision-making literature (mental workload and situational awareness).
In light of these points the following key hypotheses were formulated:
I. DC will impact on decision accuracy, confidence and W-S C-A.
II. High TL will reduce decision accuracy confidence, and W-S C-A.
III. Psychometric assessments of personality characteristics will demonstrate variable relationships in respect of accuracy, confidence and the W-S C-A relationship.
Method Participants
Sixty participants were recruited through opportunity sampling from the University of Liverpool. The participants consisted of 30 females and 30 males with a mean age of 26 years (SD = 3.96). None of the participants had any prior experience in naval warfare operations as the study was initially interested in the OR role and novice capacity to the task. The sample size was decided upon by design, power, and previous studies using G power analysis with an effect size of 0.8 and significance level of .05 (Faul, Erdfelder, Lang & Buchner, 2007) . The study received approval from the University of Liverpool's Institute of Psychology Health and Society Ethics Committee, and a favourable opinion from the Ministry of Defence Research Ethics Committee.
Design
A mixed measures quasi-experimental design was employed. Independent variables (IV) were Task Load and Decision Criticality. As such, a 3 (Task Load: Low, Moderate, High) X 3 (Decision Criticality: Low, Medium, High); with repeated measures on the last factor. The dependent variables (DV) were confidence, accuracy, W-S C-A, personality constructs of openness to experience, conscientiousness, extraversion, agreeableness, and neuroticism (NEO-PI-R, Costa & McCrae, 1992) , decision tendencies (i.e., tolerance to ambiguity; Budner, 1961 ; decision style; Roets & Van Hiel, 2007) , subjective mental workload (NASA TLX; Hart & Staveland, 1988) and situational awareness (SART; Taylor, 1990) .
Materials
Decision Logs. To ensure as high a level of ecological validity as possible in a quasi-experimental design, an air defence scenario was created with the guidance and assistance of subject matter experts (SMEs). The use of SMEs to assist in the experimental design is highly beneficial as SMEs are able to provide a unique insight into the appropriate and relevant situations that are likely to be met and applied in the study context. Four (4) SMEs with extensive knowledge of naval warfare and many years of experience in both Air Warfare Officer (AWO) and Principal Warfare Officer (PWO) roles were used to acquire the domain specific knowledge needed to provide the optimum ecologically valid options for decision making. The scenario uses a realistic set of events within a Peace Enforcement (PE) operation. A series of events and associated event decision logs were also created and agreed by SMEs. The event decision logs specify three decision options of reasonable equivalence for each event presented to the operator. SMEs agreed one option per decision made as the 'optimal/best' decision option given the current situation.
Computer Scenario .The visual display used as the stimulus for the experiment was created using VAPS XT (Virtual Avionics Prototyping Software) software. The screen depicted a pseudo-realistic radar screen which included an airlane, a No Fly Zone (NFZ), a coastline, and a border. A textbox to display additional information to assist decision-making and a timer which counted down from 20 seconds at each decision event was also included (see Figure 1) . The algorithms used to animate the visual display symbols were created using Matlab/Simulink. The symbology used is as specified by APP-6c (NATO, 2008) . Microsoft Movie Maker was used to edit the video (e.g., to apply timer). SMEs verified the display as sufficiently realistic. Questionnaires. The Situation Awareness Rating Technique (SART; Taylor 1990) was used to measure SA. To measure WL the NASA-TLX (Hart & Staveland, 1988 ) was utilised. NASA-TLX is a subjective workload assessment tool. Personality was assessed by the NEO-PI-R (Costa & McCrae, 1992) .
Procedure
Participants were randomly allocated to a high, moderate, or low TL condition.
Participants first completed participant demographic forms which collected data on age, gender, and occupation. Participants were also asked to complete paper-based questionnaires to gauge the relevance of a number of measures across groups (e.g., general personality constructs, thinking and reasoning) where they may be relevant to particular questions. Following this, participants were provided with the task booklet to read. The task booklet provided participants with information needed to assist them in the decision-making task, including air defence terminology and symbols. Once they had read the booklet, participants undertook a practice trial. The practice trial involved a series of decision events which allowed the participant to familiarise themselves with the task and the procedure. The duration of the trial was kept limited so as not to fatigue the participants before the experimental task (Barnes-Yallowley; personal communication, 2015) . The questionnaire booklet presented three separate decision options based on the events of the scenario. One choice was required to be selected by placing a tick by the option they believed to be the 'best option given the current situation'. Participants were then required to rate how confident they were in the options chosen on a Likert scale, where 0 = not at all confident to 5 = extremely confident. After 20 seconds, the screen was blanked out to signal to the participants that the allocated decision time has ended. All participants then undertook the experimental air defence scenario, following the same procedure as described for the practice.
Thirty decision events were presented during the experimental simulation. A decision event was defined as an occasion where a decision may need to be made by an operator. For example, an unknown data link track appears on the screen. Decision Criticality was varied across the decision events presented (i.e., 10 high, 10 medium, and 10 low; DC). Decision criticality related to the consequence of that decision. The decision held a higher criticality if there was a greater risk should the decision taken be incorrect in the high DC decisions (e.g., aircraft demonstrating hostile intent) compared to low DC (e.g., new track on radar screen) and the event occurrences varied depending on TL condition. The scenario stimulus ran for 20 minutes, 30 minutes, or 45 minutes for the high, moderate, and low conditions, respectively. The high condition involved an increased frequency of decisions, multiple decisions, and more aircraft tracks to monitor on the screen in comparison to the low condition which was characterised by one aircraft track to monitor at a time, decisions based only on the one track, reduced frequency of decision events, and longer periods of no action.
Once the scenario had finished, participants completed Situational Awareness and Workload questionnaires. Participants were fully debriefed to ensure each understood the nature of the study and given the opportunity to ask further questions.
Results
To assess the differences in means a number of statistical analyses were performed on the data for accuracy, confidence and W-S C-A using Analysis of Variance (ANOVA). A manipulation check was carried out to assess the differences in TL (see analysis of Workload and Situational Awareness). No significant differences were found in WL, there were differences in SA. The TL manipulation was not significant. An alpha level of .05 was used for all statistical tests.
Accuracy
The accuracy of the decisions was decided on by the SMEs. When designing the decision log and generating the decision options one of the decision options was voted to be the best decision given the current situation. Participants scored '1' for an accurate response or '0' for an incorrect response. The maximum total score was 30 and the maximum mean for each DC was 10. To examine the mean differences between TL and DC in accuracy an ANOVA was conducted.
A 3 (Task Load [TL]: High, Moderate, Low) x 3 (Decision Criticality [DC]: High, Medium, Low) mixed ANOVA, with repeated measures on the last factor, was conducted on the data (see Table 1 However, no main effect of TL was found F(2, 57) = 2.03, p = .14, η p ² = .07.
Additionally, no interaction effect was observed F(4, 114) = 1.77, p = .14, η p ² = .06.
These findings lend support to hypothesis I that DC would impact on decision accuracy. Participants were more accurate in the decisions taken which were highly critical in comparison to the low criticality decisions. However, hypothesis II was not supported, no differences were found in accuracy of decision between the TL conditions. 
Confidence
Participants were asked to rate confidence in each decision -'0' being not confident at all and '5' being extremely confident. The maximum confidence score in total was 150 and for each DC 50. A 3 x 3 mixed ANOVA was carried out to assess the impact of TL and DC on decision confidence. As Mauchly's test of sphericity was found to be significant, the Greenhouse-Geisser estimate for df was used (see Table 2 ). No main effect of the TL condition was found, F(2, 57) = 1.32, p = .27, η p ² = .04.
Similarly, no interaction effect was observed, F(4, 88) = 2.13, p = .10, η p ² = .07. These results demonstrate that DC impacted on decision confidence thus supporting hypothesis I. Participants were more confident in the low DC decisions compared to the medium DC decisions. No support was found for hypothesis II; the results show no differences for TL or decision confidence. 
W-S C-A
A 3 x 3 mixed ANOVA was performed on the relationship between TL and DC on individuals within-subjects confidence-accuracy (W-S C-A). 
Percentage Confidence in Correct and Incorrect Responses
To consider the variation in the data and examaine the low correlations displayed for W-S C-A, percentage confidence in correct and incorrect responses was calculated.
W-S C-A demonstrates the relationship between confidence and accuracy; however, a high correlation suggests both being highly confident in correct decisions as well as low confidence in incorrect decisions. Similary, a negative correlation would suggest that individuals are highly confident in incorrect reposnses or not confident in correct responses. Thus, by examining the percenatge confidence in incorrect or correct responses the direction of the confidence (over/under confidence) can be displayed.
To do this the number of correct responses was recorded and the confidence in those decisions calculated to produce percentage confidence in correct responses. The same method was applied to incorrect responses (see Table 3 ). Interestingly, all data suggests a high degree of confidence in decisions (M = 70.58, SD = 18.42).
To examine the differences in TL a one way ANOVA was conducted on percentage confidence in correct responses. No main effect of TL on percentage confidence in correct decisions was observed, F(2, 57) = 0.49, p = .62, η p ² = .13. Similarly, an ANOVA was conducted with percentatge confidence in incorrect responses. Again, no main effect percentage incorrect was found, F(2, 57) = 1.20, p = .31, η p ² = .25.
Percentage Accuracy
To examine how confidence related to the accuracy of decision, percentage accuracy was calculated and analysed. A further ANOVA found no main effects of TL, F(2, 57) = 2.77, p = .07, η p ² = .09. See also Table 3 . The results for percenatge accuracy and confidence further demonstrate that TL did not make sufficient impact to reach significance; thus not supporting the experimental hypothesis. No significant relationship was found between WL and TL, F(2, 57) = 3.00, p = .06. As a non-significant relationship was found this would suggest that the manipulation check was not successful.
As an exploratory analysis, the 6 dimensions of the NASA TLX (Mental Demand, Physical Demand, Temporal Demand, Performance, Effort and Frustration) were also examined to determine whether differences existed across the conditions. One way ANOVAs were conducted with TL across the different dimensions of workload (see Table 4 ). findings therefore suggest that the main difference between the task conditions was the speed at which the task events occurred. Similarly, to examine the three dimensions of SA as measured by SART (Demand, Supply, and Understanding) one way ANOVAs were carried out across each dimension and TL condition (see Table 5 ). Attentional demand includes measures which assess individual feelings of the instability of the situation, variability of the situation and complexity of the situation.
Significant differences were found for demand of the task for the different task conditions, F(2, 57) = 6.15, p = .001, η p ² = .18. Demand was significantly higher for high than low (p = .01). Moderate was found to be significantly higher than low (p = .01). No differences were found between moderate and high (p > .05). Therefore, these findings suggest that high and moderate task conditions increased participant's feelings of attentional demand. Specifically, participants rated the likeliness of the situation to change suddenly, number of variables that require attention, and the degree of complication of the situation as higher in the high and moderate task conditions. Attentional supply includes constructs of arousal, spare mental capacity, concentration and division of attention. A significant difference was also found for attentional supply, F(2, 57) = 5.07, p = .009, η p ²= .51. Comparisons showed significant differences between high and moderate (p = .01) with attentional supply being higher for the moderate condition than high. No significant differences between low and high or moderate and low conditions were observed. Therefore, results show that participants rated a higher degree of readiness for the activity, amount of mental ability to apply to new tasks, degree to which individual thoughts are bought to bear on the situation, and the amount of division of attention on the situation in the moderate condition.
Understanding includes measures of information quantity, quality and familiarity. No significant differences for understanding was found, F(2, 57) = 2.89, p = .06, η p ² = .09. Hence, participants rated the amount of knowledge received and understood, degree of value of knowledge communicated, and the degree of acquaintance with the situation as the same across the conditions. These findings suggest that the task manipulation induced differences in demand and supply but not understanding and this would seem likely as all participants were provided with the same information.
An interesting finding was that the attentional supply was higher for moderate condition than high; this suggests that participants may have struggled more with the potential uncertainty that the moderate condition might have brought to bear. It appears participants were more able to deal with the ends of the spectrum where real differential could be identified (i.e., low and high conditions).
Relationships between WL, SA and Accuracy, Confidence and W-S C-A
To establish whether a relationship existed between WL, SA, accuracy, confidence, and W-S C-A a number of Pearson's correlations were carried out.
Results revealed a significant negative relationship was found between overall WL and confidence, r (58) = -.42, p = .001. As subjective measures of workload increased, confidence in decisions decreased.
In addition, a significant strong positive relationship was found between overall SA and confidence, r (58) = .63, p = .001. Higher scores in subjective SA were related to higher scores of confidence in decisions.
However, no significant relationships were found between SA, WL, and W-S C-A, or between SA and accuracy or WL and accuracy in decisions; all comparisons, p > .05. Furthermore, no significant relationship was found between-subjects confidence and accuracy, p > .05. The findings suggest that decision confidence influences both WL and SA. In this study accuracy was found to be unrelated to WL and SA.
Personality Constructs
This study was also interested in establishing whether accuracy, confidence, and W-S C-A were related to the psychometric scores. For this, Pearson's correlations were conducted. A significant negative relationship was found between tolerance to ambiguity and accuracy, r (58) = -.34, p = .008. Those who scored higher on the tolerance to ambiguity scale (i.e., less tolerant) were less accurate.
In addition, a significant negative relationship was also found between Decision Style and Accuracy r (58) = -.35, p = .005. High scorers on the decision style scale were less accurate. Decision style explicitly probes the need for quick and unambiguous answers.
To investigate whether there were individual differences in participants experiences of WL and SA correlations were conducted on each measure of the NEO-PI-R (openness to experience, conscientiousness, extraversion, agreeableness, and neuroticism). The results showed a significant relationship was found between
Openness to Experience and WL, r (58) = -.28, p = .03. High scorers on the Openness to Experience scale reported lower levels of WL during the task. No other relationships were found to be significant, p > .05. These findings therefore suggest that some cognitive constructs are involved in decision accuracy and individual differences in participants' feelings of WL.
Discussion
A novel method to measure metacognitive ability to assess the impact of Decision Criticality (DC) and Task Load (TL) on measures of confidence, accuracy, and W-S C-A was used with mock air defence operators. Personality constructs, workload (WL), and situational awareness (SA) were also assessed. DC impacted on both decision confidence and decision accuracy. Low DC was found to increase confidence in decisions and high DC increased decision accuracy. Cognitive constructs were also found to be related to decision accuracy.
The findings suggest that accuracy increases with DC. Participants made more accurate decisions in high DC than both low DC and medium DC. This outcome supports previous literature that criticality influences performance (Hanson et al., 2014; Wheatcroft et al., 2017) . Research has also shown that task performance increases when participants find the task more important (Kliegel, et al., 2004) perhaps indicating that individuals believed high DC decisions to be important within the task context. This could relate to participants applying more attention and effort to decisions with greater consequences for an incorrect decision. Future research could examine decision processes and which mechanisms lead to increased accuracy.
The study also demonstrates that DC also influenced confidence. Individuals were significantly more confident in low DC decisions than medium DC decisions, lending support to previous literature that confidence decreases as difficulty increases (Chung & Monroe, 2000; Kebbell, Wagstaff & Covey, 1996) . No significant differences were found between high and low DC or medium and high DC. This could be due to increased uncertainty as condition criticality increased in the conditions relative to low DC, but high DC was perceptually transparent. Nevertheless, it is the corresponding confidence relative to an individual's awareness of the accuracy of decisions that is most important. W-S C-A remained unaffected, with no significant differences evident in W-S C-A across TL and DC. Some research has shown that training and experience improves calibration (Lichstenstein, Fischhoff & Phillips, 1977) . It would therefore be beneficial to conduct further studies using naval participants with appropriate experience.
The high TL condition did not impact on decision confidence, accuracy, or W-S C-A. However, the manipulation check was not significant; this could be one reason why no differences were found for some variables. The results support previous research which demonstrates that confidence is a relatively robust and general trait (Stankov & Lee, 2008) . Confidence remained high, irrespective of accuracy. No relationship was found between decision confidence and accuracy. The accuracy scores were just below chance but individuals displayed elevated confidence -the means of both correct and incorrect scores were around 70%, suggesting that individuals are unaware of incorrect responses and overconfident in some decisions taken. This is consistent with previous literature that has demonstrated a general tendency for overconfidence (Lichtenstein et al., 1977) . Importantly, none of the participants had any prior knowledge of air defence decision-making. Consequently, an additional explanation for elevated confidence levels can be explained by the Dunning-Kruger effect (Kruger & Dunning, 1999) where unskilled/novice individuals assess their ability to be too high.
The study also examined how SA and WL relate to decision confidence, accuracy, and W-S C-A. It was found that SA was related to decision confidence. Individuals who reported higher levels of SA were also more confident in their decisions. However, these findings should be taken with caution. SA was measured subjectively and a confidence bias has previously been found in SA reporting (Sulistyawati & Chui, 2009 ).
Thus, it might be that individuals are generally confident in their assessments of SA performance. Importantly, SA was not related to accuracy in decisions taken.
Individuals may privately believe they had a better understanding of the situation than they accepted. Conversely, WL was found to be negatively related to overall decision confidence. Higher reported levels of WL resulted in lower levels of decision confidence. This is important for decision-making; reduced confidence in decisions taken could lead to increased WL. Individuals may seek out more information to support/contradict decision certainty.
Further analysis of the WL dimensions showed significant differences in individuals' feelings of temporal demand in the high TL condition. Participants felt more time pressured and reported the speed at which the task events occurred to be higher. Time pressure has been linked to individuals using different decision-making strategies (Maule, Hockey & Bdzola, 2000) ; thus, speed of decision events may play an important role in critical environments. Further research with experts may demonstrate a mitigated effect.
The investigations into broad personality constructs were found to be unrelated to confidence, accuracy, W-S-C-A, or SA. This suggests the constructs may not be related to these measures or sufficiently salient to decision-making processes. Relationships did exist with other measured constructs. Individuals less tolerant to ambiguity were less accurate in their decisions and high scorers on the decision style scale were also less accurate. Budner (1961) argues that individuals who are less tolerant find ambiguous situations threatening. It is probable that a lack of tolerance hindered individuals' ability to make accurate decisions. Tolerance to ambiguity is a likely desirable trait for accurate air defence decision-making. Further, although not replicated in this study , Wheatcroft et al. (2017) found an intolerance of ambiguity was negatively related to W-S C-A (i.e., a greater tolerance of ambiguous conditions was related to increased W-S C-A). Further research is warranted to investigate the relationship between decision-making and ambiguity tolerance in critical environments. Outcomes also showed WL to be negatively related to openness to experience, providing support for the findings that some aspects of personality impact on the perception of WL (Chiorri, Garbarino, Bracco & Magnavita, 2015) .
Although the study was initially interested in the OR role and novice capacity to the task, one limitation was the use of novice participants rather than experts. However, as suggested by Hoffman & Klein (2017) it may be beneficial to the NDM paradigm to understand how expertise is developed (Sala & Gobert, 2016) . For instance, Klein, Hintze & Saab (2013) developed the shadow box technique which helps novices understand the decision-making processes of experts. Therefore, the use of novices in this study does allow for a baseline comparison. The use of novices may also help to understand the training needs of less experienced decision-makers. The authors will use experts to further validate the work in future research. Research has found that practice can degrade certain aspects of metacognitive performance (Jackson, Kleitman & Aldman, 2014) . However, this study minimised this effect by reducing potential fatigue.
It has been argued that NDM research should use a mixture of measures to reduce the limitations of using a single methodology (Lipshiz et al., 2001 ). This paper aimed to introduce the W-S C-A measure to assess an element of metacognitive ability in air defence operators using a realistic decision-making scenario together with combined objective and subjective measures. The proposed method and outcomes will provide a wider view of metacognition in critical decision-making environments. The broader implications include the potential for the approach to be used to prioritize training and selection, with the aim of improving effective air-defence decision-making.
Conclusion
This study found DC has significant impact on both decision accuracy and confidence. Future work should consider the impact of decision criticality and tolerance ambiguity on accurate air defence decision-making.
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